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Summary

Since the Soil Test of JIS (engineering standards) was enacted in the
1950s, the Soil Engineering Technology Research Center published
the book, Soi/ Engineering, first in 1969 and the revised version In
1979. Thanks to the initial research results, we were able to
apprehend the development of technologies, and discover the
regulations on the previous test methods or the inappropriate matters.
Given the advancement in the working environment or test tools, the
indoor test results aimed at applicability of the sand density test and
plate bearing tes tin the past. Considering our research as a process
to approach truth about properties of various soil substances, we
applied the test methods suitable for the local and working conditions,
and intended to advance the soil test methods. The usual test method
involves homogeneity of materials, but the back—fill materials arising
from the workplace are synthesized materials of the unscreened soil
where the compaction test method is not provided. Ordinarily, the
sand density test is applied to test the compaction of soil and the
selection of a sand substitute, which is inappropriate for the Je-ju
Island whose soil contains a lot of rocks. Thus, the plate bearing test
specifies compaction in the Je—ju Island, and the rocks 100mm or less
should be used as the road soil material under the current regulations.
Nevertheless, considering the actual economic value, most soils are
used without screening, and our plate bearing test proved that it was

impossible to obtain the accurate compaction density due to

_Vi_



non—-homogeneity of materials. Consequently, in order to establish an
accurate test method, we improved the work-site sand density test,
and designed the sand density test method by enlarging the test area
(2m#*2m) and using water, not the sand substitution method. Since
various rules and current regulations with respect to management of
materials are not reflected on the designs at the rack—fill construction
site, our design 1s playing an important role in administering
constructions. As the neglectful compaction management leads to
residue subsidence and road damages, which results in subsequent
deterioration in driving and over-ray execution, significant economic
losses may arise, for which we believe that the back-fill material

management must be conducted thoroughly.
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Fig. 2.1 Stress—Strain Relationship
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Fig. 2.2 Field Compaction Process
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Fig. 2.3 Standard Proctor Compaction Test
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Table 2.2 Comparison Dry of Optimum with Wet of Optimum Compaction
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Table 2.3 Types of Compaction Tests

o ERS] e 2 A 205
. Yo A el 3(em) 754 = 5= 2 7 | o) 3-8
(kg) E}A 3] (mm) A7 (mm)
A 2.5 30 25 3 100 19
B 2.5 30 25 3 150 37.5
C 4.5 45 25 5 100 19.0
D 4.5 45 55 5 150 19.0
E 4.5 45 92 3 150 37.5
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Table 2.4 Properties of Compaction According to Unified Soil Classification
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Table 2.5 Compaction Equipments
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Table 2.7 Compaction Management Method of Ministry of Construction &

Transportation
= = = A
oo °° = A 1] ol
- A
g A F A (cm) 300] &} 200] 3} 200] 3}
A 94 9 4 (mm) 300°] & 1500] 3} 1000] 3}
KSF2311
4 = (%) 900] 4+ 900] 4+ 950] 4+ ’
= 6 173 173 173 KSF2312
C B R 2.50] % 5017 100] %4+ KSF2320
A & 1 2 A (cm) +5 - +3
4 A 5 B B (%) - - 25 — 100
#200 A % I 2 (%) - - 0-2 KSF2309
# 44 TAE F
= 500] 8} - KSF2304
#2004 &3 (%)
KSF2303
2 A4 A F(EPI - 300] 3] 100] 8 ’
3 A F(PD 13} 13} KSF2304
Z22 23 AW (mm) - - 503k
3m= Az} 9] gk 8 A (mm) - - 100] &}
3 94 5} A 8 CP K30 15014+ K30 15014 K30 150] 4 KSF 2310
( kgl cm®) AP |K30 20004 |K30 20014 K30 200]4 | A3t 3t 30cm
= S AB CDE%H
1. 713 HE, ol {3 A&
2. HAEA 50% o|AEH= A=
3. 2ATA 25% 2TEHE A=
e A e A 4 AxUE 15 T/mlolekl A=
5. 7+=E 42% ol Al A=m
6. FAROIREDS, R TR




Table 2.8 Compaction Management Method In Japan
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Fig 3.1 Setup of Sand Cone Method

Table 3.2 Minimum Volume of Testing Holes and Weight of Sample

o A} 7 (mm) Aol A AH (o) g Hx ARF (g)
5 700 100
13 1400 250
25 2100 500
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Fig. 3.2 Plate Bearing Test(Loading)

Fig. 3.3 Plate Bearing Test(Measuring Load and Settlement)

_69_



3.4 8y
q=of
gt sl= A=
H e

o T W
any ) —_
TE PY T E
R ooy T i T Mg
ol o o) %0 £ T
LT Wl x® = S 2 T Om
= o ox N KH R O ciae S~
L = = W< oo w2 N W o
R O_E —_ - ~ =3 file) #E E.E .
" g o £l N A - om0 o m o
= 5 7 Ee e mr = oF %o o
a2 B Ao moow N X j N !
< % o w o %O — = h < Nir e
T o E Hoo G < 7 TR i
o ~ S — m B do X LT & r :
ol < < o T —_ — T o7 ™
T W H e X < B M= - — rd
s Mo waﬂq }yﬂ%@h%ﬁ
o oW i = N T o % o W R
B A = ) R & W g o Mo do <
<~ v [ ol o i = o R WT 5 oy o
M < o N o = duilen X - N A= @ T o
ma NI o} — Pjo @ B 1x_/_/| W Thy folm ~ M_w ath] o
L = < ! — A
w T T mm - - M W T R B O Ho" o
LVEE%H qﬂ.7 4%%% do W
5O T R T ow oW A e
d P B K o - o B T B M oo 3
o R e ) T D £ mﬁ 2 MH B X Y
p— <a ~ g - —
oy o mw o % o B ! mpm " m' A Mo -
oo BT o s D o o~ P G u
s = = < A A N s "X
B T To = X ) X w M | 2
X Lo do T z < il i LGS NS
iy o ﬂwﬂ X WAI ° ~ m ,_l_.Nﬁ Zﬁ EU J— ,UE ‘_ﬂor OT
WO T aw \#O_E%ogavﬂlﬂﬁw
Z_.# LE = Ji ,Dl frvant ﬂE _ HT_ o —_ X fo
s i Ho X wr - o o X
o) .)AI ﬂmo B ol =< ,UF ﬂﬂ 1 1# o WH Z.o HT OC owa &o
w7 w T =g g O d S o T o
Low Lﬂ.Aﬂwﬂ@ﬂ %dﬂm &
~ i Lo X = TR eSS = :
\AO HLL WQ ‘U| mo X % ‘uulw_ m o EE ,GI dl ‘m o oH ‘D| o
2 ) T = ° ﬁ S b T H,._A.M e oF =T
il o = _E e
e~ JAEI %o ol % T 17! o :L
E#E ,UNE i fils) \_IVWL ‘AW_TI Oﬁ
‘Nﬂ 0 ;O ﬂ T = —~
oo o o =i
pd T e
T o Wr

- 70 -



(3.7

YR =
2V

o
Nfo

_io
W

~
oH

o

K

o

_71_



TFEXAME = 2X2m

N5 S o] §3 )

=
=

Agkel Ae 2 A

Fig. 3.4 Measuring Compaction Density of Synthesized Materials
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Table 4.1 Compaction Criterion
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Table 4.2 Result of Laboratory Compaction Test
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